Introduction
============

The achievement of clinical competence is a gradual process, and repetitive training is a central element of this educational continuum \[[@R1]\], \[[@R2]\], \[[@R3]\]. Traditional medical curricula rely primarily on clerkships during the clinical period of study to acquire and train clinical skills, while the preclinical period is mainly used to teach basic sciences \[[@R4]\]. However, an investigation using student focus groups showed that junior clerkships were predominantly passive experiences with hardly any opportunity to train clinical skills \[[@R5]\]. Accordingly, Nielsen et al. \[[@R6]\] reported that the chances of training practical procedures during clerkships are scarce and that medical students have to work hard in order to be able to perform relevant skills.

Several studies have identified a lack of clinical experience and practical competence by medical students \[[@R4]\], \[[@R7]\], \[[@R8]\], \[[@R9]\]. Limited practical experience, however, leads to reduced self-confidence, hesitancy, and anxiety in students due to fear of causing harm to patients \[[@R10]\], \[[@R11]\]. In addition, there are currently no standardized tools to assess procedural skills competence of medical students prior to certification, leading to inequity of assessment and competence before qualification \[[@R12]\].

Two concepts aiming at preparing medical students better for the demands of their future profession are problem-based learning and the introduction of basic clinical skills courses \[[@R13]\].

Medical University of Graz
--------------------------

At the Medical University of Graz, the human medicine curriculum covers six years and is divided into three stages \[<http://www.medunigraz.at/images/content/file/studium/humanmedizin/pdf/studienplan_v11_01102013.pdf>, last viewed on 17.09.2013\]. During the first phase of study -- lasting for one year -- mainly natural sciences are taught, supplemented with an internship at a hospital ward. During the subsequent four years a modular system provides students with the required medical knowledge using clerkships to teach and train clinical skills. Within these four years students have to go through 16 weeks (560 hours) of mandatory electives. Clerkships are predetermined clinical placements as part of the main curriculum, whereas electives are mandatory clinical activities of students in medical specialties of their own choice (see [Attachment 1](#SD1){ref-type="supplementary-material"}). In order to complete the second stage of study students have to pass an OSCE, testing the performance of clinical skills and practical procedures. The course of study is finalized by another two semesters spent working at three hospital wards of different specialization and at a family physician.

In this article we want to report on the conceptual design and implementation of a novel course teaching basic clinical and procedural skills to first-year students. To the authors' knowledge, this is the first course of its kind at a medical school in Austria. Furthermore, we are going to present the results of initial course evaluations.

Project description
===================

In spring 2011, the Curriculum Commission decided to introduce a practical course aiming at preparing preclinical students better for compulsory clerkships and electives. A work group was established, consisting of teachers of different medical specialties and of two experienced medical students working as student instructors at our Clinical Skills Center (CSC). Skills deemed as essential were identified on the basis of the recently introduced Austrian Catalogue of Competence for Medical Skills \[[@R14]\], which is comparable to the Swiss Catalogue of Learning Objectives for Undergraduate Medical Training and the German Consensus Statement on Practical Skills in Medical School \[[@R15]\], \[[@R16]\].

In June 2011, a new practical course called "Clinical Elective License" (CEL) was implemented into the human medicine curriculum of the Medical University of Graz. It was designated as a compulsory course for first-year students. The CEL encompasses one European Credit Transfer and Accumulation System (ECTS) point corresponding to 25 hours of actual work. For successful completion, students have to attend at least 85 per cent of the lessons and demonstrate sufficient theoretical preparation as well as active cooperation. In November 2011, first CEL courses were held.

In order to guarantee appropriate pre-course preparation, CSC peer-teachers have compiled the "Graz' Skills Guide" under guidance and supervision of clinical teachers. Beginning with necessary anatomical and physiological knowledge, this handbook describes the performance of clinical skills and procedures by using written text, procedural algorithms, and high-quality image series specifically developed for the course. The "Graz' Skills Guide" is available online and free of charge for every student at the Medical University of Graz.

Course contents
---------------

The CEL is a six-part course with two virtual and four practical phases. After having worked through the "Graz' Skills Guide", students have to pass a Web-Based-Training (WBT) featuring multiple-choice questions summarizing the subjects taught. Ten hours have been designated as practical training time, four hours for the first and two hours for each of the following course parts. Teaching groups consist of three to six students at most, with every group being tutored by one of our CSC peer-teachers.

The first practical part of the CEL ("Medical Skills I") provides students with skills regarding medical history taking, physical examination, and common (non-)invasive procedures (see Table 1 [(Tab. 1)](#T1){ref-type="fig"}). Course participants learn how to take medical histories in a structured manner through patient-doctor role plays. Physical examination techniques are trained on a cardiopulmonary patient simulator and on fellow course participants. Practice of relevant procedures, such as blood taking and injections, concludes the course.

The second practical course part "Medical Skills II" focuses on the cardiovascular system (see Table 1 [(Tab. 1)](#T1){ref-type="fig"}). Students learn diagnostic modalities (blood pressure measurement, electrocardiography recording), get to know important cardiac arrhythmias, train cardiopulmonary resuscitation and manual defibrillation, and recapitulate the main points of cardiovascular examination by working through four common heart valve diseases on our cardiopulmonary patient simulator.

The third practical CEL part ("Surgical Skills") deals with principles of working in sterile areas, desmurgia, and wound care (see Table 1 [(Tab. 1)](#T1){ref-type="fig"}). In our simulation operating theatre, students learn how to prepare for aseptic interventions, are shown the performance of wound toilet, disinfection, and local anesthesia, and train different forms of wound closure. Rounding out the course, catheterization of the urinary bladder is practiced on urologic manikins.

The course "Emergency Skills" concludes the practical CEL parts (see Table 1 [(Tab. 1)](#T1){ref-type="fig"}). First, airway management techniques are trained. With the aid of a simulation software, students learn how to apply the ABCDE approach (Airway/Breathing/Circulation/Disability/Exposure) and get to know clinical characteristics of different medical emergencies. Short emergency simulations using high-fidelity patient simulators finalize the course. The medical emergencies trained are the ones previously used in the virtual course part. The goal of the simulation sequences is the integrated practice of skills acquired throughout the CEL in a realistic setting.

In order to pass the CEL, students have to complete a second WBT. Its multiple-choice questions focus on the contents of the practical courses.

### Course principles

The CEL is based on several didactic elements: standardized and clinically relevant contents, dual (theoretical and virtual) pre-course preparation, student peer-teaching, small teaching groups, hands-on training, and the use of medical simulation. The course parts build on each other and contain repetitive sequences for maximization of learning outcomes. In addition to the compulsory courses, students are invited to train at our CSC in their course-free time.

### Course evaluation

Four course evaluations have been carried out so far (February, May, and July 2012; February 2013). Between November 2011 and February 2013, 418 students have successfully participated in the CEL. Every student who had passed at least one practical course part at the time of the respective evaluation was defined eligible for our study and asked to complete an online questionnaire on a voluntary basis. The standard course questionnaires of the Medical University of Graz were used. Answers could be given on a six-point Likert-type scale, ranging from 1 ("I totally agree") to 6 ("I totally disagree"). We combined the results of these evaluations. Ratings are displayed as mean value ± one standard deviation. Statistical analysis was performed using IBM® SPSS Statistics, Version 20.

For a more detailed feedback, we included open questions. These asked students

what they liked most about the CEL, andabout suggestions for improvement.

The narrative statements were categorized; 'n' refers to the number of references to respective topics.

Evaluation
==========

A total number of 132 students voluntarily participated in the course evaluation and, therefore, 132 completed questionnaires were included in our analysis. Seventy-six (57.6%) of the 132 students were male, 98 (74.2%) were between twenty and twenty-five years of age, and 30 (22.7%) were below the age of twenty. Every student had completed "Medical Skills I", 110 students (83.3%) had passed "Medical Skills II", 96 students (72.7%) had finished "Surgical Skills", and 72 students (54.5%) "Emergency Skills".

Item analysis
-------------

Students' satisfaction with all four practical course parts was high, with ratings ranging from 1.4±0.6 to 1.8±1.3 (mean value ± one standard deviation). Students strongly agreed that the contents of the CEL were important for their future profession (1.2±0.6). Statements referring to perceived theoretical and practical learning outcomes both received high approval (1.5±0.9 and 1.4±0.9, respectively).

Most students participated with pleasure (1.6±1.0) and reported to have worked effectively during the course (1.9±1.0). The peer-teachers were perceived as being very interested in students' learning outcome (1.5±1.0). Two thirds of the students (65.2%) strongly agreed/agreed that the CEL had motivated them to train the acquired clinical skills regularly at the CSC. Further details of course evaluations are summarized in Figure 1 [(Fig. 1)](#F1){ref-type="fig"}.

### Free-text analysis

Almost all comments about positive aspects of the CEL could be attributed to one of four categories. These were the active training of various skills (n=38), the peer-teachers' motivation and expertise (n=27), clinically relevant course contents (n=26), and the use of simulation-based education (n=11).

Analysis of free-text comments revealed four major topics for course improvement. Most suggestions referred to longer course duration and more time for practical training (n=44). Twenty-seven comments asked for organizational adaptions, especially regarding the enrolment process. Splitting of "Medical Skills I" into two courses due to its considerable volume and reduction of theoretical course contents were mentioned 14 times each.

Discussion
==========

First evaluations have displayed high student satisfaction with the CEL concept. Students especially valued the opportunity to actively practice various clinical skills, the quality of our peer-teachers, clinical relevance of course contents, and the use of simulation-based education.

The course evaluations revealed possibilities for improvement as well. The most frequent suggestion was the extension of course duration. Although difficult to implement given the tight timetable of first-year students, this idea will receive ample consideration. Improving the organizational handling of the CEL was another focal point. Initially, students chose course dates individually via our online course system. However, during the first months a handful of CEL courses was cancelled due to low numbers of enrolled students (\<3). Reacting to numerous suggestions, course dates have been set for each student starting with the study year 2012/13. This predetermined CEL schedule now allows for numerically equal course groups, guarantees courses and reduces students' organizational burden, leading to improved student satisfaction.

It has to be evaluated how well the skills acquired at our CSC will translate into the clinical stage of study. It must not be forgotten that training in the skills laboratory does not replace, but supplement clinical experience \[[@R10]\]. However, in the study by Nielsen et al. \[[@R6]\] 70 per cent of students were convinced to be able to transfer skills from the educational laboratory into patient treatment. Students within an innovative curriculum with skills laboratory training from the first year of study are better trained in basic clinical skills and, therefore, better prepared for clerkships, compared to students in traditional curricula \[[@R17]\]. In addition, Liddell and colleagues \[[@R18]\] proved that a single basic skills tutorial during the early part of medical study has a long-lasting positive effect on students' clinical performance and reduces hesitancy to practice procedures during clerkships. Thus, we are optimistic that the CEL provides students with the necessary competence and confidence to successfully perform medical skills and practical procedures in the clinical setting.

Limitations
-----------

As our primary objective was to assess students' perception of the course concept, we did not investigate their performance after completion of the CEL. However, further investigations addressing students' short- and long-term competence and the transferability of skills into patient care are already being carried out.

Conclusions
===========

The CEL concept has proven its value for students at the Medical University of Graz. Based on first course evaluations, factors contributing most to this success are hands-on training, motivated and experienced student instructors, clinically relevant contents, and the utilization of medical simulation. The most common suggestion for improvement was an extension of course duration. Additional research on students' competence in the short- and long-term and on possible improvements in patient care will ultimately decide the CEL's educational value.
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###### Clerkships and clinical electives during the first three years of study at the Medical University of Graz
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